of Drosophila, we performed an 1 and S1). Additionally, five genes were identified RNA interference (RNAi) screen for cytokinesis genes through tests of candidate genes (asterisk in Table 1 ). in Schneider's S2 cells. We identified both familiar and
1). As the spindle extended during anaphase B, the cells elongated nearly 2-fold. As cleavage furrow ingression
Probing the Role of Actin in Intercellular Bridge Stability proceeded, the spindle approached maximal extension and "central-spindle" fibers [1] , which span the cell Because the intercellular bridge is structurally sophisticated and long lasting, we expect many molecular equator without reaching the poles, formed. During telophase nuclear reformation, these central-spindle fibers events to contribute to its organization, maturation, and eventual resolution. We probed the role of actin in the became highly compacted as they coalesced into a newly forming intercellular bridge (Figures 2A and 2B) . maintenance of the bridge by using the inhibitor of F-actin assembly, Latrunculin A (LatA). LatA (1 g/ml) As the cells progressed into interphase, they remained connected, but the tubulin content of the bridge steadily prevented cleavage furrow formation, as expected, but did not cause all preexisting bridges to fail; even after declined over a couple of hours, and GFP-tubulin became a less reliable marker of the bridge ( Figure 2B and 6 hr of treatment, many pairs of sister cells remained connected by Anillin-positive bridges (data not shown). Movie 2). However, Anillin immunostaining served as an effective late marker of the bridge in fixed samples.
We conclude that, at the concentration used, LatA blocks bridge formation but does not destabilize mature Anillin concentrated in the cleavage furrow during anaphase and then in the intercellular bridge at telophase bridges. We then used video microscopy to monitor the effects of LatA administered during cytokinesis (Figures (Figure 3A Figure 3A) . Surprisingly, as long as cells were gently processed for immunostaining, more than tubulin fluorescence started to decline more rapidly than normal, and the bridge started to progressively widen 60% of the cells were in pairs connected by these Anillinpositive cytokinetic bridges (Figures 3A and 3D) . We ( Figure 2C ). This led to gradual and slow (15-30 min) furrow regression in all cases when LatA was added conclude that intercellular bridges in S2 cells persist 
Key: Ϫ, 0%-2% multinucleate cells; ϩ, 5%-15% multinucleate cells; ϩϩ, 15%-30% multinucleate cells; ϩϩϩ, more than 30% multinucleate cells; *, retested in candidate approach (not detected in screen; note that some of the candidates display cytokinesis defects only at day 6 and were thus nondetectable at the chosen screening time); ∧ , lethal/difficult to score; nd, not present in library and tested independently; and na # , not applicable (these cytoplasmic actins were recovered in the screen through cross-inactivation mediated via highly homologous dsRNAs and were subsequently found to act redundantly for cytokinesis; data not shown). Red entries are genes not heretofore implicated in animal cell cytokinesis (see Table S1 for details). Underlined entries are genes not heretofore implicated in Drosophila cytokinesis. Note that a control dsRNA (lacI) produced less than 2% multinucleate cells at all time points. during furrowing and in about half of cases when it graduates from sensitivity to 1 g/ml LatA to resistance as bridges mature. We also conclude that maintenance was added shortly afterward. Importantly, when furrows regressed, there was no apparent dissociation of the of the compact structure of the microtubules of the bridge requires actin polymerization, whereas the atplasma membrane from the microtubules within the bridge. Rather, the compacted bundle of microtubules tachment of the plasma membrane to the bridge can persist in its absence. lost coherency and progressively broadened in coordination with gradual widening of the bridge (arrow, Figure  2C ). In the cases in which furrow regression was not Prior to ron-kinase RNAi each disrupted the midbody and destaregression, the bridges were not easily discernible by bilized the bridge, the citron-kinase RNAi phenotype had either GFP-tubulin fluorescence or phase contrast mia distinctly later onset, the fusion event was faster, and croscopy. However, persistent connections were obvithe membrane regressed without a coordinate expanous from the fact that sister cells remained tightly juxtasion of the midbody structure. Our results suggest that posed, even when moving significantly within the field Citron-kinase has roles both in maintaining the assembly of view (as observed in controls). In many instances, of midbody components and in coupling these strucone of a pair of sister cells gradually expanded while the tures to the membrane. other shrank, indicating significant transfer of material By immunofluorescence, we found that citron-kinase through an unsealed intercellular bridge during the 2-3 RNAi did not affect the formation of Anillin rings around hr preceding regression ( Figure 2G and Movies 7 and the midbody in telophase cells (not shown, but as in 8; see also Figure 3E ). As mentioned above, Anillin im- Figure 3A) . However, remnants of these rings were rarely munofluorescence revealed that 83% of the resulting observed in the resulting binucleate cells (10% after 3 binucleate cells contained Anillin-positive midbody remd RNAi, Figure 3C ), whereas they frequently persisted nants: enlarged (or broken) ring-like structures that apin binucleate cells induced by ␣-SNAP RNAi (83%; see peared to have been stretched considerably prior to rebelow and Figure 3E ). Additionally, after citron-kinase gression ( Figure 3E ). Thus, ␣-SNAP depletion does not RNAi, fewer mononucleate cells were connected as destabilize Anillin rings, at least not in the same manner pairs joined by Anillin-positive bridges (approximately as with citron-kinase RNAi. We conclude that an ex-10% versus Ͼ60% in controls, Figure 3D ). We conclude tremely late step in cytokinesis has a requirement for a that Citron-kinase is required for the stability of Anillin particularly high level of ␣-SNAP function and that the rings. Because the decrease in cell pairs did not lead affected step is distinct from that affected by depletion to a coordinate increase in binucleate cells (Figure 3D) , of Anillin or Citron-kinase. We note that all of the RNAi we also conclude that the destabilization of intercellular phenotypes we report, while defining a functional rebridges induced by citron-kinase RNAi sometimes led to cell fusion and other times led to (premature) abscission.
quirement for the gene we have targeted, are unlikely
